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Plastic-sheathed roller, particularly tension roller for a belt drive 

Field of the invention 

The invention concerns a plastic-sheathed roller, typically a tension roller of 
plastic for a belt drive, said roller comprising a wheel comprising an inner ring 
and an outer ring that are connected through radially oriented ribs arranged 
spaced apart on a periphery and through a central web, said wheel being 
mounted for rotating through a rolling bearing on a carrier element, while being 
supported through a running surface on a belt of the belt drive, and injection 
gates for injection molding being arranged distributed on a lateral surface. 

Background of the invention 

A desired belt tension can be set in a belt drive with the help of a tension roller. 
Hitherto known plastic tension rollers have flat portions on their running surface 
that are caused by conditions inherent to their manufacturing methods and their 
base materials. Instead of the desired, fully cylindrical peripheral surface, 
flattened portions are formed between the ribs of the tension roller wheel with 
the result that the belt is periodically tightened in the region of the ribs and 
relaxed in the intervening regions. This causes a vibration excitation with a 
concomitant disadvantageous noise development of the belt bearing against the 
running surface of the tension roller wheel. 

In tension rollers known from the documents DE 32 26 419 A1 and DE 36 25 
800 A1, a plastic wheel is mounted for rotation on a carrier element. In the 
configuration of the wheel of these documents, an inner ring is arranged 
exclusively on the peripheral surface of a rolling-bearing outer ring, and said 
inner ring is connected to an outer ring through radially oriented ribs that are 
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uniformly distributed on the periphery. The tension roller is supported on the belt 
through the peripheral surface or running surface of the outer ring of the wheel. 

Due to the uniformly spaced ribs and the material-related non-circularity, the 
peripheral surface of the plastic wheel has uniformly configured flattened 
portions. In certain speed ranges, such a plastic wheel leads to resonance in 
the belt drive that intensifies wear and running noise. 

To avoid these problems, it has already been suggested in DE 4 99 780 C1 that 
the successive ribs should enclose different angles with each other relative to a 
center point of the wheel. 

The compact spacing of the ribs results in a substantially cylindrical peripheral 
surface or running surface of the wheel. The short running surface sections 
between adjacent ribs therefore result in a negligible non-circularity of the 
peripheral surface. In addition, due to the different angles between the adjacent 
ribs, the remaining, extremely minor non-circularity is different in each case, so 
that the occurrence of resonance in the belt drive is prevented for thus obtaining 
a noise-optimized belt drive. 

However, practice has shown that only a relatively limited damping of disturbing 
vibrations can be achieved with these measures. 

Objects of the invention 

It is therefore an object of the invention to eliminate the mentioned drawbacks of 
vibrations in the belt caused by the design of the tension roller and thus provide 
a belt drive that has a clearly higher degree of noise-damping compared to prior 
art arrangements. 

This and other objects and advantages of the invention will become obvious 
from the following detailed description. 
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Summary of the invention 

The inventive concept is based on the recognition of the fact that the main 
reason for the excitation of vibrations and the occurrence of noises is not the 
flattening of the outer ring between the ribs caused by the tightening of the belt 
but the elevations on the running surface resulting from the fabrication of the 
plastic wheel. When the plastic material flows together between every two 
injection gates, a seam is formed in each case centrally between these injection 
gates and leads to the creation of an elevation at this point. In practice, this 
elevation is naturally very small, but these regular, small elevations lead, in 
practice, to a considerable excitation of vibration. 

Due to the non-uniform distribution of the injection gates provided by the 
invention, the elevations on the running surface are likewise non-uniformly 
distributed so that noise generation, in its turn, is of a much more uncritical 
nature because no dominant orders exist any longer. 

Practice has shown that, due to the inventive non-uniform distribution of the 
injection gates, a. considerably stronger improvement with regard to vibration 
suppression and noise generation in the belt drive is achieved with such tension 
rollers than through the already discussed measure of DE 44 99 780 C1 . 

In a manner known, per se, according to a further embodiment of the invention, 
a rolling-bearing outer ring is injection-coated, on an outer surface and limited at 
both front ends, through the inner ring of the wheel. 

Brief description of the drawings 

Further advantages and details of the invention will be seen from the following 
description of an example of embodiment of the invention with reference to the 
appended drawings. 
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Fig. 1 



is a view of a bearing bushing of the invention illustrating, 
distributed around the bearing bushing and on a strongly 
exaggerated scale, the elevations that are formed on the 
running surface during injection molding, 



Fig. 2 



is a longitudinal section through the tension roller illustrated 
in Fig. 1, and 



Fig. 3 



is a view of a further embodiment of a bearing bushing of the 
invention without a running wheel and with a bearing directly 
coated by injection. 



Detailed description of the drawings 



The tension roller 1 illustrated in Figs. 1 and 2 comprises a carrier element 2 
that is connected, for example, to a tensioning device that serves to tighten a 
belt 3 of a belt drive. The outer peripheral surface 4 of the pot-shaped carrier 
element 2 serves to guide a rolling bearing 5 on whose outer ring 6 a wheel 7 is 
fixed in place. This fixing can be effected, for instance, through the material, to 
be seen in Fig. 2, injected onto the outer ring 6 of the rolling bearing 5 through 
the inner ring 9 of the wheel 7. This wheel 7 made of plastic has an 
approximately double, horizontal H-shaped cross-section comprising a central 
web 8 that connects said inner ring 9 to an outer ring 10. This structure leads to 
the formation of U-shaped recesses 11 in which radially oriented ribs 12 are 
provided for stiffening. The belt 3 bears against a running surface 13 of the 
outer ring 10. Injection gates for fabricating the wheel 7 by injection molding are 
identified at 16. These injection gates 16 are arranged along a concentric circle 
on the central web 8 but at irregular angular spacing from one another. This 
arrangement of the injection gates along a concentric circle is naturally not 
absolutely necessary in practice. In place of such a circular arrangement, the 
injection gates could also be arranged radially offset from one another and, 
instead of being situated on the central web, they could also be situated on a rib 
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or a shoulder surrounding the rolling-bearing outer ring, or on the running 
surface. 

Due to the flowing-together of the plastic material in the seam between the flow 
fronts, slight elevations 15 of the running surface, shown extremely exaggerated 
in Fig. 1 as line 14, are formed between the injection gates 16 due to the fiber 
orientation. 

Through the inventive non-uniform distribution of the injection gates 16 and the 
corresponding non-uniform distribution of the elevations 15 of the running 
surface resulting therefrom, resonances due to vibration of the belt drive as a 
result of these elevations are avoided. Investigations have shown that by 
implementing the measures provided by the invention, noise generation can be 
reduced to less than one third of the noises that occur otherwise. 

Fig. 3 shows, in a view corresponding to that of Fig. 1, a simplified bearing 
bushing of the invention in which the elevations on the running surface formed 
during injection molding are again represented on a strongly exaggerated scale. 
In place of the configuration of a wheel with spokes, inner ring, outer ring and 
central web, the bearing in this embodiment comprises a simple cylindrical 
plastic sheathing 17 formed thereon by injection. Similar to the embodiment of 
Figs. 1 and 2, the injection gates 16 are angularly offset to one another, so that 
the elevations 15 formed in the region of the seam between the flow fronts due 
to the flowing-together of the plastic material are also offset angularly to one 
another. In this way, resonances that would result from vibration of the belt drive 
due to these elevations, can be avoided. 
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